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Hamada, Y., Kawasumi, Y., Nishizawa, A., 
Iguchi, H., Fujisawa, A. 
The experiment is performed in HIBP 
apparatus at JIPP T-ITU tokamak. The maximum 
acceleration voltage of beam is 500ke V with the 
ripple of about 2 Yp-p. This high voltage 
generator with very low ripple is originally 
developed for the suppression of the chromatic 
aberration of the high-voltage electron 
microscope. The beam is guided to the tokamak 
by the electrostatic cylindrical deflector. The 
analyzer is an parallel-plate electrostatic analyzer 
with the entrance angle of 30°. It has an upper 
shaped electrode with a shaped vacuum tank in 
order to maximize the uniformity of the electric 
field between the electrodes instead of the usage of 
guard rings with a resistor chain. The detector is 
installed on a precision slide mount with the angle 
of 30° to adjust the detectors to the focus point. 
The analyzer has two rotation mechanism to adjust 
the in-plane and out-of-plane entrance angles to 
the analyzer. 
The analyzer has now 13 input slits and 13 
detector sets for simultaneous measurement of 13 
positions in the plasma. The calibration of the 
energy analyzer is performed by the introduction 
of the 25 ke V lithium primary beam to the energy 
analyzer while the tokamak toroidal field is 
maintained at 2 kG with de power supply. 
Compared to the calibration by the gas ionization 
of the primary beam, de calibration can be more 
accurate. The upper figures of Fig.1 show the 
normalized differences (ND) of the upper and 
lower plate signals at 3 positions of the detectors 
on the precision slide mount (dsd =-6mm,-3mm 
and 3mm) versus rotation angle of the analyzer. 
Out of 13 input-slits and 32 multiple plates 
system, data of 4 points of measurement are 
presented. The analyzer is rotated in order to 
sweep the in-plane entrance angle. We can clearly 
observe in Fig.1 that ND curves cross at the same 
rotation angle. At this angle, the entrance angle 
coincides with the slide angle of the detector of 
30°. 
The lower figures of Fig. I show differences 
of ND values, ND(dsd =3mm)-ND(dsd=-3mm) 
and ND(dsd =-6mm)-ND(dsd=-3mm). As is 
shown in Fig.l, the differences of the ND curves 
are roughly straight lines. The slope of dashed 
curve on Fig.c'is given by the equation 4 at part 1. 
The slope of straight line roughly agrees with the 
equation 4 except the measurement at the 4th 
84 
detector sets (p4). At p4 in case of Fg.1 the ND 
curves are very near the upper limit of 1 and the 
sensitivity of ND is already degraded. From these 
data we can state that the behaviour of the entrance 
angle during the sweep of the primary beam 
across the plasma cross..: section, can be measured 
accurately if we can have two identical plasma or 
gas ionization shots with different position of the 
detectors on the slide mount. 
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Figure 1. ND curves for various values of dsd, 
(upper traces) and their differences ND(dsct-=3mm 
- ND(dsd=-3mm) and ND(dsd=-6mm)-
ND(dsd=-3mm) (lower traces) at various points of 
measurements (detector plates sets). Figures a and 
a' are obtained at the 4th measurement point (p4), 
bat the 5th point (p5), cat the 6th point (p5), d at 
(p8). The 13 input slits and detector sets are 
installed. Each distance is 5mm. The slope of the 
dashed curve on c' is from the equation 4. 
